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(54) FLUORESCENT PROBE FOR ZINC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound capable of specifically capturing zinc ion, forming 
a complex generating a strong fluorescent light by an exciting 
light in a long wave length range, and useful as a highly 
sensitive zinc probe. 

SOLUTION: The compounds are expressed by formula I or II 
{Rl to R6 are each H, a halogen, cyano or a lower alkyl; R7, 
R8 are each H, a halogen or the like; Rl 1 to R16 are each H, a 
halogen, cyano or a lower alkyl; R17, R18 are each H a 
halogen or the like; R21 to R24 are each H or a lower alkyl; Y 
is a group of formula III [(Zl, Z2 are each O, S, N(R51) (R51 
is H, lower alkyl or the like) or the like; (m), (n), (p) are each 
2, 3), a group of the formula: N(R31)(R32) [R31, R32 are each 
the formula: (CH2)sN(R41)(R42) or the like] or the like], e.g.; 
a compound of formula IV. The compound of the formula I, 
e.g. in the case of the compound of formula IV, is obtained by 
performing various reactions by using N- 
phenyldiethanolamine and a compound of formula V as 
starting materials. By using the above compound, it is possible 

to measure zinc ion concentration in a living body in a high sensitivity without generating cytotoxicity. 
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m.p. :89*C (x*Xf-;PX— f)V) 
[ 0 0 2 7 ] fc£»(3> 41.3 g.(67.8 mmol)£ 300 ml 
^iS*^*f-;u*/UAT$ ViizmMLtzmki-. Tfozf 

>TT-100-C^T-»L. 120 fA^fcVX+friblVJ* 
TS VlzmmLtzit&MS) 36.5 g (74.6 mmol) £1.5 


(d 1 ) 100-239272 (P2000-2 3XR8 


mmxmuz. ssm loo-cx-ifsrwfu 
%mmm&tT<$isLt:'&. 500 mw^mi^ 

(6) 29.9g£»fc. 6£IHfc. 62.1%. 

1 H-NMR (300MHz, CDC1 3 ):<S 2.44 (s. 9H). 3.22 On, 4 

H) , 3.31 (m. 4H), 3.39(t.4H, J=5.0Hz) , 3.75 (t, 4H, 
J=5.0Hz), 6.79-6.74 (in, 3H) , 7.23 On, 1H),7.32 
(d. 2H. J=8.4Hz), 7.33 (d, 4H. J=8.1Hz), 7.68 (d. 
4H. J=8.1Hz). 7.69 (d, 2H, J=8.4Hz) 

MS(FAB) : 711(M*+1) 

Anal. Calcd for C^H^N^^ : C, 59.13; H, 5.95; 
N. 7.88. Found : C. 58.57; H, 5.84; N, 7.88. 
m.p. 178*0 

[00 28] fflfr<ftWzi£&to(b) 28.3 g (39.8 mmo 

I) Sr**n-7'^y-;U900 nliZtol. ££WC-fb 'J >7A 
40 g (1 . 74 mol ) Ml . i~ V 'J *> Afrtfmi h £ X'M 

su:. mw,ix'<$%im. mz 40 g (1.74 ■oixo^-h 
mitz. j-ivm*. o.5N7jcn-f^hy r >AT-gt 

nttzmz, 2WaSST-tttBL^. 2MIiyi2:> ? xf-;lx 

-r^ra# L£ mz , *mti- Yv*7ixzntxT)v 

*ESiU fc£*C7) 6.60g£f*fc. WbM/k JR 
$66.82. 

1 H-NMR (300MHz, CDC1 3 ):S 2.63 (t, 4H, J=4.8Hz). 
2.77-2.84 (a. 8H). 3.38(t, 4H. J=5.0Hz). 6.82 (t. 
1H. J=7.3Hz), 6.98 (d. 2H, J=8.1Hz), 7.23 On. 2H) 
MS(FAB) : 249(^+1) 

(00 29] ik£M7) 5.00 g (20.2 mmol) £;>< ? /- 
)l 300 U 37% */l>J>TtUf ! t mW. 50 ml 

fcao*. si^Tyry^jwwjpsRf-hy^ 13.4 g 

(213 ■oD^L-foJnifc. SfflT'2i3ISI»Hf Ufc 
SL KKSrililiTSaOpHfc+ttfcl/T. S&fcSiBT 
3t^tSlgtfLJt. ^ ? y—)ViWS.BS^ LX . «»»2N 

mitt h y A*»»tc»ffl l . awtx & u yfttas 

Lfc . fflflyc f-U yJB SrO. 5M*HM- h »J 9 AT-gfci* L 

ZtiatXTWJmzL. ttiT^f-uvrttSBU:. tt 

mttz. «ltXf-UVS:BETS*U *Hfc£*(8)S: 
*t. r/U5^5^tJ:0fiBBL. ft£*<8) 1.53g 
feUfc. ti&t4fr. HJW26.1Z. 
'H-NMR (300MHz. CDC1 3 ):6> 2.25 (s. 3H), 2.31 (s, 6 
H), 2.53 On. 8H), 2.80(t, 4H. J=5.9Hz). 3.51 (t, 4 
H. J=5.9Hz), 6.63 On, 3H), 7.19 (dd, 2H. J=7.2. 8. 


8Hz) 

MS(EI): 290(M*) 

[0030] it&fott) 501 mg (1.73 mol ) £ 
> 20 mlt7j< 10 ■UCjfflWLfcSJStC. SJWcSMb&U^ 
A*?§?g£0.38 Bitot*:. *^T, A% 105 ml (2.04 

nunoDSr^df-ty 8 ml KjgSLfcjgjfcS: 2^1^ 
TSiTU WTO, RlBKJ&^TTlBflajWftfc. 

matx-mm, l*: . aussie t -j^n-^-y-tvx-dm l 
tdk. 7m<t+hvvj*zi}MXT>\s%})mzi. &it 

&Uz&, tm*W&X'&&Ltz. i&fcx^uy*® 
EES*U l"fc£fc(9) 572mg£*#*;. Wft*^. «X$8 
9.6%. 

•H-NMR (300MHz. CDC1 3 ): 52.17-2.23 On. 8H). 2.43 
(s. 3H), 2.44 (s, 6H),2.69 (t. 4H, J=6.0Hz), 3.39 
(t. 4H, J=6.0Hz), 6.44 (d, 2H. J=9.2Hz). 7.17 (d, 
2H. J=9.2Hz) 

MS(EI») : 368. 370 (1:1) (MO 

[0031 ] fc£fli(9) 299 mg (0-81 mraol ) .S-i|*2-^ 
f-ZWr r-5tFD75>'20 ml lz Ml . T;W 3'yT?g* 

viy?y®ipX'-m'C£T%i J $i. i.64n ter 

t-7"^yf">An-^.y^>^|^S2.85 ml ZMltz. TL 
CCf[fi<Ojm*fl»f5L3t«, ft^«(14) 719 mg (1.58 
mmol ) ^25 ml Or f 7 b H n 7 5 LfcSKaS' 
^L-foiDt^. -lSO'CT'lSfPHW^L^, 
SlStTML^:. RJi5ffl[t*20 mli-r ^b Vnyy 

yio mU7)m.&mtoit.zmz. mmmmguLt:. 
miaz2mm 10 misrsoi.. ji3feL-caiST'iB#fS]jtf# 
L^. ^mmm^^i-^-TJVx-mLfdk. 
<ti- v y *j a s- jni.T ryu* y tt(c l . s jxzki $• i/x 

f-^X-r/l-T^t/c. 2NtS»: 2N*K^r-y>A 
ft^Bl(20) 90.7 «g*»fc. &£ISft. IR$22.4 

%. 

'H-NMR (300MHz. DMS0-d 6 +D 2 0) : d 2.16 (s. 3H), 2.61 
On, 10H). 2.85 (m, 4H). 2.99 (m, 4H), 3.72 (m. 4 

H), 6.28 (d. 2H, J=2.0Hz), 6.37 (dd. 2H, J=2.0,9.3 

Hz). 6.87 (d. 2H. J=8.8Hz), 7.04 (d. 2H. J=9.3Hz), 
7.27 (d, 2H, J=8.6Hz) 

MS (FAB) : 501 (M* +1) 

m. p.: 189*0 

[0032] it-^iO) 300 mg (0.81 mjirol) *te*2-X 
f;l/fh7tFn77> 30 nUzMl. Ti^yTWifo 
V<>f y®<$X'-lWC3. X'<%*? 1 . 1 . 54N t- 

y^u^^An-^y^ymm 2.50 mizmitz. tlc 

X-gmaffi&timLtltit* ■itSMW) 500 mg (0.95 
mmol) £10 nlOTr-^b h*D77>'t=i8»LJt}gflS£ 


(& 2 ) )00-239272 (P2000-2 3X^8 


tz. mmmz ^1-/^-7- j\/X7mttz'&. *mt 
(5:1) T-ttttiL^. ^r««^fe»±ia*T-a 

ft#fe(21)£f#*;. *7:?T^#7A{cJ;9fif8SiU 
4t#fe(21)£#*:. llfeSft. IR$1.2%„ 
1 H-NMR (300MHz, CD 3 0D):S 2.26 (s, 3H), 2.66-2.69 
(m. 4H), 2.68 (s. 6H) ,2.89-2.93 (m, 4H), 3.09 (m, 
4H), 3.79 (m, 4H), 6.54 (s, 2H) , 6.96 (d, 2H, J=8. 
8Hz), 7.29 (s, 2H). 7.31 (d, 2H, J=8.8Hz) 
MS(FAB) 569 , 571. 573 (M*+l) 
m. P .:230'C 

[ o o 3 3 ] M2 : *>i,zm-hmm& 
*yiztti-&miR&t:wmL?c. m«coi&m4*> (5 

uKXl±5 mM) Sr^tflOO mM HE PES ( P H 7.5)4 , K5 < uMc7> 
{!:^20X(i2lSriD^. SBfc3feg£)l5gU:. 4t£«0 
tCO^Ttilljgifcft 495 nm, SSfcjfcR 515 nmt U it 

■smuzn^ximimg 505 nm, mmn^ 525 nmt 

LTSbfex^h^SJ^L*:. 3£H£01&I/02(;: 

&^t#<Dib£§$J£SrltLT, S-rfeS'ftf^Jn;^ 
t£^ibt^iK£I&«T'^L£k?>-C£>£. Cit^fe 

^A-fjfy. tf'J^-M*:/. tf/Ui^-Msj-y&t'o 
#£TT{i. £< SrmgtfJiJD L&v^ t ti<Wt>frX' 

[0034] M3 : 3glSm3trn-yc7)^ai!SS 
ffifn^^ro-yt LTffifcixT^|,Newport Green (H 
andbook of FluorescentProbes and Research Chemical 
s, 6th Edition by Richard P. Haugland, pp.531-540) 

t ^^m'^t/tro-ycom^mM^im ttz . a 

«<0mi£<7)mM*y (WuHtX') £-£tfl00 mM HEPE 
S (pH 7.5)4Jfc5A£M^t^20. ^^21, XJiNewpor 


t Green Hal. %mi&Zmfcltz. lt£Wl2MZ^ 
XliWimUSk 495 nm. gftfeK 515 nmt it#V»21 
(COUTtillgjfcJi 505 nm, SB&fcK 525 nmt U Ne 
wport GreenK^UTteljjgjsiyi: 505 nm. 530 
nmt LTUbt^W bfrZMZLlK. fc!Mil£H3£* 
-T. 0*. JS«c7)«^JgJi. ^«-f^y&»DiTV^ 
ut%cr>&%m.%.*ltLX. &-&m4*y*toit:b 

%(m^m&^m.m:mLtzi>^x'hh. z cornet? 

Wt>fr%£olz. *%W<Mtimte. «»iMi7-D 
-yt lXm^e>tlX^lUe»port GreenfcJt-^T . 

[ 0 0 3 5 ] W4 : ffilfifiJKT-D-roaBtSME 

it^Hcoat^i tov *r . sis-y * vm. t tt%3fex t 
nmmmmzm^tz. m«<?)imcr>®®j*y noun 

tX') Z-£tilQ0 mM CAPS (pH 10.0)4>tC5/zM(7)4b-&« 

oxjiit,-^ft2i$rjD^. amaue^aeu^.-'ft^wo 

fcOVvC«ftjejfcg495 nm. tbfci&ft 515 nmt U -ft 
^Bj21fc0^rJ4Bli8»* 505 nm, ^ftifcfl 525 nmt 

* ? ±# L . fc£«jfc:*t t T 1 3*«Ji<*f&4 * 

L/CV^t^jFLTV^. 

C 01 3 *»PiOStt9&fcrp-7' ( -fb-a-%20 ) #s 

tzwxhh. 

?t0T**-5. 

[03] *fM*os«asero-r ( -fb^^s.^2 

1) <O«3l3MESrft*&»K0ffilB3btrn-7' (Newport 
Green) i:Jt«LjtlS*«r«tH-C&*. 
[ 04 ] *fmnE3B2&£7a-7 ( 4k^^20 ) ct)® 

[05 ] *«BJ!«oEiM&BfeTD-:/ (ft^fta ) <n*t 

Tfe^s t a«B-f jt y mm t <n%m ZmLtzmx-b * . 
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F^-A(##) 2G042 AA01 BC11 CAIO CB10 DA06 

DA08 FA06 FA11 
2G045 AA24 AA25 BB25 BB60 CBOl 

DB12 FA11 FB07 FB12 GC15 
2G054 AA08 AB07 CAIO EA03 EA06 

GA04 GB04 GB05 
4C063 AAOl BB06 CC59 CC67 CC79 

DD47 DD79 EEIO 
4H048 AAOl AA03 AB92 VA67 VBIO 


